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PHY-501 : REsEARcrr METrroDoLoGy

Credits: 4
Periods per week: 4 I{rs.

f{ote: There are nine questions in alr. euestionquestions of 2 marks each. Studerrt, have
compulsory question, selecting one question

Max. Marks: 70
Duration of Exarn.: 3 Hrs.

No. 1 is compursory consisting of 5 shortto attempt five questions in ail including
from each unit.

Unit-I
Introduction: concept of research; characteristics features of..::T:h, Types of research, objectives ofresearch' Review of Literatur"' s"ont "r;=,*tt,;rffi; reriability of'res;;, process of research:steps involved in research process, i"r..ring a research ropi", pr*nirg 

"rJj"Ci-ng r"r"ur.h, criteria off,Til?:il;';*:f:#"#::lo"l",*iffi;ff ;:1i""1'l'i,;;;d;;";;;tst'i',',ec,ion, 
Ana,ysis and

Unit II:
Errors & curve Fitting: Errors- Round off error, Truncation 

-error, 
Machine error, Random error.

Propagation of errors'.Lo" oi-silfi;".r*: significanr'aigi,r, computer caused Ioss of significance.Avoiding loss of significance i'-t,iit'.'#ior, rJ*t ,quur"-'.;*: fitting: The principre of reast .qu*"fitting' Linear t"gt"Jtion'roiy#;i6"r.ior, rl,;ri *p*ential and trigonometric functions.
Unit III
Hypothesis: Meaning of hypothesis, Importance of hypothesis, Types of hypothesis, source ofhvpothesis' characterlsti* 

"iivp"ir,l}- tir" "i rrvp*rr"?riill ,"r"*.i, Difrerenj form of hypothesis,
3"ffJi:? ftffi#'H,TrJ*i'Tfl* ;t;T'ff't'*'J"" r"'i "t'ie';;;;""' Steps in testing,

Unit-IV
Preparation of Dissertation: writing a scientific paper, Journar^impact- factor, citation index, seminar,conference and workshopr, rlf"i l#'uyour'#;;#;: precautions in preparing the researchli::ffi*:'"ilX:flr.tJ"il:;:lT*,:,ffi il;;',fr:lb,u*concrusions,'ciiingsuggestionsand

Text and Reference Books:

l. K. Prathapan
2. C.R. Kothari
3. P.B. patil and U.p. Verma4. S.S. Sastry
5. Santosh dupta

Research Methodology for scientific Research (IK International)Research Methods, Methods & Techniques (Second R;;;;il;,ion)Numerical Computational Methods 6xarosa pub. House)Introductory Methods of Numericar Anarysis (pHI)Research Methodology and Statistical tectrniques io..p publication)

S\ ,-.-;
{1,'\ '\,l#)
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Unit-I
Thin film deposition processes: Resistive heating, R.F. heating, Electron bombardment heatins

lf3Z,?3',Ht,H13ri,**l,l;m':if,",i#,t,?J0"0",ft ;;ail;;",vapora"p",i,i"i,
Measurement of thickn"t"-;f:thi; nr*r, nusic principre involved in opticar, erectrical.mechanicar and radiation based thi-.-k r"r, *"uru."rrr"rt techniques . ,

Unit-[
Laser mode's characteristics: spatial,Td,fr"qu.n-cy dependence, Mode competition, Effect ofmodes on gain medium ptogr"ilpuiiur and spectrar iroi.ir*ing, properties of Gaussian and reari::fi ,,Tffi "*ni#f:::ii*;Ttr; j;;L,ffi modu,arion and pu,se .o*p*,i*,
Unit-III
Photochoromic and- electrochromic materials,. optical properties of semiconductors, second -order optical nonrinearity, iht.d ora.. opticai norrri**ity, pr."rrti,"r, pored proymers,:TiHTtX.tr3Jl[i*,f."#:m[r";,f iiil"r"*,rir"*"i."Lateriars'&-photo

Unit IV
Field Quantization: rntroduction, classical and euantum fierd equations: coordinates of the

i1i1ffi ,1mry;'1"'**:iT]:"'ry,;';#ffi ,cussiiuiHu*iito,,i*equations;
g;ffi 

?:f :Ji,ff ,,;##*il',"Jtg*ti j'mlL.iil",',lTl;,ff fr l'a"Iil*

Laser: Theory and Applications
Laser and Electro_oplics
Laser Fundamentals
Optical Materials
Hand book of thin film technology
Thim film phenomena 

vrvi

Materials Science of Thin Films.
Fundamentars of Surfac e &Thin Film Anarysis.
Quantum Mechanics (3.0 fOiti"rl
Advanced euantum Mechanics

PHY-502: ADVAIYCES IiY PHYSICS
Credits: 4
Period. per week: 4 Hrs.

Note: There are nine questions in ar. euestionquestions of 2 marks each. students havecompulsory questioh, serectirg one question

Max. Marks: 70
Duration of Exam.: 3 Hrs.

No- 1 is compulsory consisting of 5 shortto attempt five questions in ail incrudirgfrom each unit.

jd*q--

Text and Reference Books:
1. * Jnragarajan and A.K. Ghatak2. C.C. Davis
3. Willian T. Silfuast
4' Joseph H.Simmons and Kery S. potter5. L.I. Maissel and R. Glang6. K.L. Chopra
7. Milton Ohring
8. L.C. Feldm ui *.J.W. Mayer9. L.I. Schiff
10. J.J. Sakurai



PHY-503A: LASER AND spEcTRoscopy
Credits: 4
Periodf per week: 4 Hrs.

l. J.T. Verdeyen
2. C. C. Davis
3. W. T. Silfiryast
4. O. Svelto
5. D.S. Ahlawat
6. A. Ghatak & K. Tayagrajan
7. R. 'W. 

Boyd
8. Y. R. Sen
9. R. Syms and J . Cozens

Max. Marks: 70
Duration of Exam.: 3 Hrs.

Note: There are nine questions in all. Question No. I is compursory consisting of 5 shortquestions of 2 marks each' student, rrau" to uu"*pt nr" qr"*ionr1r, a1 incrudingcompursory question, selecting one question from each unit.
Unit - I
Properties of laser radiation and laser safety; Laser systems: Er-doped silica fiber laser,Ti: sapphire laser, Review "r i.*lffiJ#',rJi*; Doubre heterostructure and
,Tillxt"H:]ffi,T;.ff :*llfi,,?jff;t'"'*,,,.0"1u,,,arrav,Appricationsorrasers
Unit - II
Maxwell's equation in non-Iinear medium, Steady state nonrinear optical effects, Slowryvarying envelooe annlolimatior,--Clurr*L ;;il;rsi"q ana Qr*tu* approaches(Elementarv ta.u orrtg,. N-;di"; "potarizxro; 

a ffi;ptiuitities, -rt'eJ 
*uu" mixingphenomenon, sum &. difference- d"qr.n.y generation, phase 

. 
matching conditions,

I#ffi:?: 
amplificatio" *J ottiiruiioo, sectoi rrr"""i. generation, and iis conversion

Unit - III
stimulated Brilrouin scattering, optical p13.. conjugation,-Real time horography, Twophoton absorption, Z-scan te-ciniqI", s.ir-r":r.rrd ,?j^lef_defocusing pheiomena and
ffii:i'"",:','.T';riffJXrf ,,Lmi:t**:*F,['xil"*"",,ia"aitwoleveratoms
Unit - IV
Principle' constructiol*d applications of techniques: Laser Raman spectroscopy, Highsensitivity methods of absofri"" rp""-scopy; rr"qrilv moduration *J'irrt u"urrityabsorption (usinp single una *uti*Ja..operation), nror"r".rce excitation spectroscopy,Fabry-Peroi spec-tro scopy, Laser inaucea fl uorescence spectroscopy.
Text and Reference Books:

Laser Electronics
Lasers and Electro_optics
Lasers Fundamentals
Principles ofLasers
Basics Cencepts of Laser physics

_Laser 
(Theo ry &, Applicationf

NonlinearOptics ^r ---/'

Principle of Nonlinear Optics
Optical Guided Waves and Devices

A. B& H,*k-[gAoLotf-

II
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PHY-5038: I\AIYo scltriycE AI\D TEcHiyoLoGy
Credits: 4
Periodr per week: 4 Hrs.

F{ote:
DurationlT;H.:Til:.

There are nine questions-in all. Question No. 1 is compursory consisting of 5 short
.lff T1,",::#;,Im,:::3;i;;*j'#ffi ffi*l;$Llf stionsi,,urii,"i,aing

Unit-I

il:'**:,i!"T#:'"ffiT;,']'.1?-'o3o'#:I#,,":f' 
Densitv or stares, Exciton, surrace

nanomaterials/nanostructures; 
semiconductor quantum *"11. ,l.ll-p*i?t,. classification oi

;*ffi:L,H:hanical' M"&il';;'p""r"' 
"rl"r"p*,Jlll'rr..*.r." ornunolJchnorogy and

Unit-II
Preparation/Synthesis of Nanostructured materiars: Top-down and Bottom-up approaches, Idea of
some important phvsicar -a .r**i.riri"r,riqr.., d;ri#i;;; Ion beam sputteiing, pursed Iaser
oeposrtron, Chemicat vapor deposi,io,,, ior_g.i;C*;;;;;ilffi:r, 

Electro_depositionl
Unit-[I

3:[:i,l] :l:H##11:1'"h9{"-r ogv and app r i c ation s of fo il owing techn i q ue s :

$:*:::H,'eya,ff Pl"*J;ffi 
i';lt"",f#,Tffiffiti,(*,f,lffi 

f.T;
Unit-IV
Pri nc iple, in strumentation, methodo rogy and apprications of fo lrowing techn iques :
X-rav diffraction ,Ip^_r; ui:n#r;' li""oo."opy, rouri"r't ansform inirared spectroscopy
(FTIR)' Raman rp""t or"opy, photoruminir."o"" (pli, v;;;g Sample Mugr.ior"i.y (vsM).
Text and Reference Books:

1. M. Wilson et al2. Guozhong Cao
3. C.p. poole & F.J. ewens4. N. peyghambarian 

ei.al5. K.P. Jain
6. John H. Davies
7. J. H. Fendler (Ed.)
8. Paul Harrison
9' A's' Ederstein & R.c. cam marata10. C.R. Brund e & A.D Baker
1 l. Lakowic

GN

Nanotechnology
Nanostructu..i & Nanomaterials
Introduction to Nanotechn"l;;
Introduction to Semiconductol optics
Physics of Semiconductor Nano structures
Physics of Low Dimensionar semiconductors
Nanoparticles and Nanostrucfured Films: Quantum Wells, V/ires and Dots

:Nanomareriars: Synthe.f: p;ierties & Apprications: Electron rp^r:1.oscopy: Theory, r.chniqu e &Apprications: Principle of Fluor.rr*nce Sp.ctroscopy.

ow lff,,q--
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PHY-503 C IYON-LI]\EAR D Y]\AMTCS

Credits: 1
Periodr per week: 4 Hrs.

1. M. Lakshmanan and S. Rajasekar
2. R.S. Kaushal
3. Steven H. Strogatz
4. Kaithleen T. Alrigood, Tim. D sauer

and James A. yorke

Max. Marks: 70
Duration of Exam.: 3 Hrs.

Note: There are nine questions in all. Question No. 1 is compursory consisting of 5 short
:ffi ,f,:ilffi ##::.,?th,'"Ts;*:"***:::r*;,T',r,J,,,o*i,,irr-i,,.r;;.s

Unit-I
Linear and Nonlinear systems : Introduction 

lynamicar systems, Mathematical Imprications ofNonlinearitv' Effects of Nonlinearity, Histo.y 1i ;i;;;, Importance ;f brirg nonrinear, Linearoscillators and Predictability - rtt. Sr.illations, F;il6;ilar.ions and Damped osc,rations, Damnedand Driven Nonlinear osciliators- rree oscillatiorr, rtr..a6sciuations and Damped osc,rations.
Unit-II
rntegrability : Introduction' Integrabl" 

T,1 Yt tegrabre- systell oifferent types of Invariants, someformal remarks about the dy'";iil-;;;riants, r'oni's or sectna invariants, construction of the secondinvariants' superintegrable systems, ci"*i""r iroq;rr*L irr.g*ur" svrrl*r, c"mplete integrability_complex analvtical integrauiiity, si-r"oi"r ilil.;;ilil, tntegrabte Discreie sysrems.
Unit-[I
chaos and Fractals: Introduction, A chaoitic waterwheer, s-rlnre properties of the LorentzEquation,chaos on a strange Attractor, to,""i-ilu!, on" ai."r.ionri1l1gr, r"girii"-la"p,'Nr..ri"., Liapunovexponent' Probabilistic construction of Fiactarr, r.""t"r^'lna o.,"..inistic Systems, Fractar BasinBoundaries, Fractal Dimensions, Crruoii" attractors, Lorentzattractor.

Unit-fV
Kdv equation and Solitons : The Scott Russel Phenomena u:d.Igv equation, The Birth of Soritons,Bili,erization method for soliton t"rrii"rr,rrrav-"quutiori ixpricit soriroo roiriionslfor N:r,2), TheNonlinear schrodinser Eqlation fu Gi"ul 11urr,as"'iir".y iul" ,otrtions and Basic sorutions- pursesoliton' Envelope soitons,-spin sotiton!, itr" sin"jCoraril'"qri,ion-rink, Antikink and Breathers

Text and Reference Books:

Nonlinear Dynamics
classical and Quantum Mechanics of Noncentral potentials
Nonlinear Dynamics and Chaos
chaos - An Introduction to Dynamical systems

G-_u



OEC-PHY-S 04: Basics of Lasers

Credits: z
Periods per week: 2 lfrs.

Nlote: There are nine questions in ail. euestionquestions of 2 marks each. Students have
compulsory questioh, selectirg one question

Max. Marks: 30
Duration of Exam.: 3 Hrs.

No. 1 is compursory consisting of 5 short
j:*"lr:Tr, five questions in ail includirg
rrom each unit.

Unit-I
Einstein coefficients and 

.their relations, Population inversion,,fu:". pumping: erectricar, opticar andchemical' Transverse. and longitudirul 'pu.nping 
g.orn.t.i.-r, t.,ur,uh. ,tui.., 

'nadiative 
and non_radiative decay of excited states]'".i" p."p"nies of raser materiars.

Unit-II
Introductory idea of laser resonators, Longitudinar modes of raser, Difference between LASER andffi111:,fi'liH:?'#li::#*X*::#,:ft J*fu .J;;l:3,"resonators,s,"u,i.yai"s;,
Unit-I[

Properties of laser light: directiorrality, intensity, monochrom aticity,coherence, brightness, urtra shortpulses, Applicationr of rar"r, rr.r"g.r,'p'rrv, optical 
"".r;;i;;;i"r,"troan,-ffi,J,,,i", medicar surgery,ffi:lr:* 

Iength measurement, ind;triai ur" by *"r"-r-i;;;ssing, raser werding, hore driling, raser

Unit-IV
Line shape function' 

. Introductory ide-a of line broadening mechanism: Homogeneous andinhomogeneous' Natural and collirLnJ u-ua";;; ,*iJ, uroua"ning, Laser amprification in ahomogeneous broadeneO ,v.t"*ura g'# saturation. - r r---

Text and Reference Books:

] K. Thy agarajan and A.K. Ghatak2. C.C. Davis
3. Willian T. Silfvast
4. D. S. Ahlawat
5. B.B. Laud
6. P. Sarah

Laser: Theory and Applications
Laser and Electro-optim
Laser Fundamentals
Basic Concepts of Laser physics
Lasers and Non Linear Optics
Lasers and optical Fiber bo**unications

[Sg]^I0;,,3:/-


